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Epitome 



(57) [Abstract] 

[Technical problem] The air conditioner which enabled operation suitable irrespective of the 
class of refrigerant enclosed in a refrigerating cycle. 

[Means for Solution] In a refrigerating cycle with a gas bypass circuit and a liquid bypass circuit, 
the solenoid valves 7a and 7b for bypass circuits are controlled by the outdoor control section 9 
proper according to the class of refrigerant which forms and encloses refrigerant detection 
equipment 8a and the temperature detection equipments 8b and 8c with the lower part of an 
accumulator 6. 




[Translation done.] 



file://C:¥Documents%20and%20Settings¥kkaji¥My%20Documents¥JPOEn¥JP-A-H1... 1/25/2005 



JP-A-H 10-33221 1 Page 3 of 9 



* NOTICES * 



0 • 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A compressor, a four way valve, an outdoor heat exchanger, a throttle valve, indoor 
heat exchanger, and an accumulator constitute a refrigerating cycle. The bypass circuit which 
returns some elevated-temperature gas refrigerants breathed out from the compressor to the 
inflow side to an accumulator through a control valve or a solenoid valve, and an expansion valve 
(gas bypass circuit), The bypass circuit (liquid bypass circuit) which returns a part of high- 
pressure liquid cooling intermediation after condenser passage to a compressor intake side 
through a control valve or a solenoid valve, and an expansion valve is set to either or the 
refrigerating cycle which it both has. The air conditioner characterized by the ability of either 
single refrigeration (R-22) or a non-azeotropy mixing refrigerant to use the refrigerant enclosed 
in a refrigerating cycle. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bypass circuitry of an air conditioner and 
control which were controlled by the same refrigerating cycle with the liquid cooling 
intermediation temperature which collects in an accumulator, the temperature detection 
equipment which detects a refrigerant class, and refrigerant detection equipment the optimal 
irrespective of the refrigerant presentation to be used. 
[0002] 

[Description of the Prior Art] The control approach of the bypass circuit equipped with the 
heater for heating the refrigerant which flows into an accumulator using the non-azeotropy 
mixing refrigerant which consists of a high-boiling point refrigerant and low-boiling point 
refrigeration is learned as indicated by JP, 7-1 9051 5,A. Moreover, the method of establishing a 
means to change the controlled parameter of the store data of a freezer with the refrigerant to 
be used is learned as indicated by JP, 4-341 885,A. 
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[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, 
with the ****** refrigerant presentation enclosed in a refrigerating cycle, the configuration of a 
refrigerating cycle is changed and the class as a product was crossing variably. Moreover, the 
configuration of a refrigerating cycle prepared the refrigerant class circuit changing switch etc., 
in order to suppose that it is the same and to maintain suitable operational status according to a 
****** refrigerant presentation, and since control correspondence was carried out, it had the 
fault used as the cycle instability resulting from a setting mistake, un-setting up, etc. 
[0004] The purpose of this invention is also in the refrigerating cycle which used the refrigerant 
of what kind of refrigerant presentation to maintain suitable operational status and obtain the 
stable engine performance, without changing a cycle component part, the circuit changing switch 
for control modification, etc. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
configuration of the refrigerating cycle of this invention presupposes that it is the same, has 
refrigerant detection equipment which detects the temperature detection equipment which 
detects the temperature of liquid-cooling intermediation to an accumulator, and a refrigerant 
class, doubles with a refrigerant class the bypass circuit which supplies an elevated-temperature 
gas refrigerant in an accumulator with the signal from these equipments, controls it suitably, and 
enabled it to maintain suitable operational status. 

[0006] Moreover, with the signal from said equipment, the bypass circuit which supplies high- 
pressure liquid cooling intermediation to a compressor intake side can be doubled with a 
refrigerant class, it can control suitably, the abnormality elevated temperature of the 
regurgitation gas from a compressor can be controlled, and suitable operational status can be 
maintained. 
[0007] 

[Embodiment of the Invention] Drawin g 1 is an example which showed the refrigerating cycle 
schematic diagram of the air conditioner concerning the example of this invention. 
[0008] In drawin g 1 , the basic cycle consists of a compressor 1, a four way valve 2, a condenser 
(it is an evaporator at the time of heating) 3, expansion valves 4a and 4b, an evaporator (it is a 
condenser at the time of heating) 5, an accumulator 6, etc. The bypass circuit (gas bypass) 
which returns some elevated-temperature gas refrigerants breathed out from the compressor 1 
to the inflow side of an accumulator 6 through solenoid-valve 7a and expansion valve 4c, It has 
the bypass circuit (liquid bypass) which returns a part of high-pressure liquid cooling 
intermediation after condenser 3 passage to a compressor's 1 intake side through solenoid-valve 
7b and 4d of expansion valves. 

[0009] Moreover, temperature detection equipment 8b which detects temperature as refrigerant 
detection equipment 8a which detects the class of collected liquid cooling intermediation is 
connected to the pars basilaris ossis occipitalis of an accumulator 6, and the signal sent from 
these detection equipments 8a and 8b is sent to the outdoor control section 9. 
[0010] Actuation of the air conditioner constituted as mentioned above is explained. 
[001 1] For example, if the refrigerant enclosed in a refrigerating cycle considers as a single 
refrigerant, the gas refrigerant compressed into an elevated temperature and high pressure with 
the compressor 1 passes along a four way valve 2, flows into a condenser 3, and it will be cooled 
by the air ventilated by the fan 10 for outdoor, and it will turn into a condensate-ized refrigerant. 
The condensate-ized refrigerant is decompressed by expansion valve 4b, flows into an 
evaporator 5, cools the air ventilated by the indoor fan 11, it turns into a gas refrigerant, passes 
[ it passes along liquid piping, and ] along an accumulator 6, and returns to a compressor 1. 
[0012] In this refrigerating cycle, a refrigerant class is judged with the data memorized by the 
outdoor control section 9 using the signal detected in refrigerant detection equipment 8a which 
liquid cooling intermediation may collect in an accumulator 6 at the time of operation starting 
etc., and was attached in the accumulator 6 lower part. The temperature detected in 
temperature detection equipment 8b attached in the accumulator 6 lower part at coincidence 
and the target temperature memorized by the outdoor control section 9 according to the 
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refrigerant class are measured, when the temperature of the accumulator 6 lower part is lower, 
solenoid-valve 7a for bypass circuits is opened, and when the target temperature conversely set 
up according to the refrigerant class is lower, solenoid-valve 7a for bypass circuits is closed. 
[0013] The temperature in an accumulator 6 rises, and since some elevated-temperature gas 
refrigerants breathed out from the compressor 1 are incorporated through solenoid-valve 7a and 
expansion valve 4c by this to the inflow side of an accumulator 6, in connection with this, it 
gasifies gradually, and the refrigerant which was liquefied voice will be in a vapor-liquid two 
phase condition, and, finally will be gasified. For this reason, the liquid compression in the foaming 
phenomenon by the liquid return to a compressor 1 or a compressor can be prevented. 
[0014] On the other hand, if the refrigerant enclosed in a refrigerating cycle considers as a non- 
azeotropy mixing refrigerant, the liquid cooling intermediation which collects in an accumulator 
will turn into a refrigerant with a high high-boiling point component ratio, and the refrigerant 
presentation which circulates through the inside of a cycle will change. 

[0015] Then, a refrigerant class is judged by the control section 9 using the signal detected by 
said refrigerant detection equipment 8a similarly attached in the accumulator 6 lower part, the 
target temperature memorized and the temperature detected by temperature detection 
equipment 8b attached in the accumulator 6 lower part are measured, and solenoid-valve 7a for 
bypass circuits is controlled. 

[0016] The flow chart which packed the control system about the above gas bypass circuit is 
drawin g 2 . 

[001 7] Next, when the coolant temperature breathed out from a compressor 1 is high, in order to 
hold down the degree of superheat of a regurgitation refrigerant to below the critical 
temperature, The regurgitation gas critical temperature remembered to be the temperature 
detected in regurgitation gas-temperature detection equipment 8c of a compressor 1 by the 
outdoor control section 9 by the signal from refrigerant detection equipment 8a attached in the 
accumulator 6 lower part is measured. When the regurgitation gas temperature of a compressor 
1 is higher, solenoid-valve 7b for bypass circuits is opened, and when the regurgitation gas 
critical temperature conversely memorized by the outdoor control section 9 is higher, solenoid- 
valve 7b for bypass circuits is closed. 

[001 8] In the case of a non-azeotropy mixing refrigerant, when the refrigerant with a high high- 
boiling point component ratio collected in the accumulator 6, since the refrigerant presentation 
which circulates through the inside of a refrigerant cycle changes and a refrigerant with a high 
low-boiling point component ratio circulates through this, it is an effective means to the 
regurgitation gas temperature from a compressor 1 rising on the contrary from the property (the 
low-boiling point refrigerant of the evaporation pressure of the same temperature being more 
expensive). 

[0019] The flow chart which packed the control system about the above liquid bypass circuit is 
drawin g 3 . 

[0020] Drawin g 4 is an example at the time of using an electronic expansion valve instead of the 
solenoid valves 7a and 7b of the aforementioned liquid bypass circuit and a liquid bypass circuit, 
and expansion valves 4c and 4d, drawin g 5 is the example of a refrigerating cycle only with the 
aforementioned liquid bypass circuit, and drawing 6 is the example of the refrigerating cycle 
which had only the aforementioned gas bypass circuit. Since it is the same, these explanation is 
abbreviated to the above. 



[Effect of the Invention] According to this invention, in the refrigerating cycle which has either a 
gas bypass circuit and a liquid bypass circuit and both, detection of the class of liquid cooling 
intermediation which collects on the accumulator lower part and temperature, and the 
regurgitation gas temperature from a compressor is enabled, since a gas bypass circuit and a 
liquid bypass circuit are controllable by comparing with the monograph affair in an outdoor 
control section, it cannot care about the refrigerant class enclosed in a refrigerating cycle, but 
suitable operational status can be maintained. 



[0021] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awin g 1] A refrigerating cycle schematic diagram with a gas bypass circuit and a liquid bypass 
circuit at one example of this invention. 

[Drawing 2] The flow chart Fig. into which the control system about a gas bypass circuit was 
packed. 

[ Drawin g 3] The flow chart Fig. into which the control system about a liquid bypass circuit was 
packed. 

[ Drawin g 4] The using electronic expansion valve as object for bypass circuit control 
refrigerating cycle schematic diagram in the second example of this invention. 
[Drawing 5] A refrigerating cycle schematic diagram only with a liquid bypass circuit at the third 
example of this invention. 

[Dra w ing 6] A refrigerating cycle schematic diagram only with a gas bypass circuit at the fourth 
example of this invention. 
[Description of Notations] 

1 [ — An expansion valve, 5 / — An evaporator, 6 / — An accumulator, 7a, 7b / — A solenoid 
valve, 8a / — Refrigerant detection equipment, 8b, 8c / — Temperature detection equipment, 
9 / — Outdoor control section. ] — A compressor, 2 — A four way valve, 3 - — A condenser, 4a, 
4b, 4c, 4d 
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DRAWINGS 



[Drawing 4] 
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